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REMARKS 

As noted above, applicants filed an amendment on April 
9, 20 03. The response included an excerpt from the publication 
"'Antisense RNA and DNA'' by James A.H, Murray, The excerpt 
consisted of 13 pages. However, applicants would also like to 
bring to the Examiner^ s attention three additional pages from 
that excerpt- Enclosed with this amendment are pages 12-14 from 
the Murray publication. In traversing the contentions of the 
Official Action, the Murray publication is discussed on page 17 
in the amendment of April 9, 2003, Applicants note that the 
amendment of April 9, 2003 contained 35 pages (numbered 1-35) . 
The excerpt from the Murray publication contains a total of 16 
pages (cover, biblio page, pages 1-14) . While the Murray excerpt 
contains page nxarcibers 4 0-55. The Examiner is asked to disregard 
these page numbers as they are a result of a telefax from the 
applicant to the undersigned agent and do not reflect the page 
numbers of the article or response. 
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In view of the amendment of April 9, 2003 and the 
present amendment, it is believed that the present application is 
now in condition for allowance. 

Respectfully submitted. 



YOUNG & THOMPSON 

By ^fJAjLffdQ^k(h^ 
Philip A. buBois 
Agent for Applicants 
Registration No. 50,696 
745 South 23rd Street 
Arlington, VA 22202 
April 17, 2003 Telephone: 521-2297 
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Rj, 3i Mi Seheitnafic gentroih^d rtrvdurtf cfa triple 
helix. The pyrimi^ clS^nmiwtidt {dark thssdin^) 
is hotmdin ihe wwtfdf groove o/a Wautw-Crick dou^ 
Nc h^UxpiirttlUi t9 the paHite smind. b: 3fiyiit^n 
bonding ituemctiw bivoh^ tn HSittOPHCrfct btae 
pairing {&GWs^ wd m ff^kfgsteen m'pte heUx fima- 
tim iup^nrdxh Scagaeen H^fdr^g&t botuHtig t^th- 
mine to ^son-Crick AT end praionated c^cnUne to 
G^C pairs is shown, c; Exnmple ^tripU hetS»^ 
farming ifiigomtcieotide, liiis aequemee ym used by 
Strolfei MdDmrvttH {199i] a> biocii EcoFJ methyiasE 
tit a specific atte in Ott yeasf gtnome . Stdisequera dii- 
eoeieHc*i of the oilgentusleoriie and digmlon wiih 
BcoHi resuiied in ciewfegt only cs lft< prctemd sit6, 
ail other sitei in the genome hiding been methyiaud. 
in thU case oliggmctmide$ with CandT,^'Cand 
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T. or ^h: and were teued and H«r* trfftcUve up ! 
popFf 7.4^ 7.6, and7.B, resp$e^vei^ d: "JWircMuzdt'' 
er alrerfuae-strond triple heli^jbrmieg oiigonucito- 
iide eapMeefhindingparaiieU&boihpufifK strands, 
ef a J>SA duplex in tht opposite arienfatian, as 
described ify Home ondDervan (1990), 
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geoe Is tars^d cather than the mRMA, since 
max^ copies of an inRNA are prodaccd from 
a single eqiuv^lent of DNA. TbB steady^state 
leMd vsries in lympttoid oeI3s» fbar example, fium 
about 10 per cell fior tart inRNAs* to 200 cop- 
ies for oonabundant, aod up to 30,000 copies 
ibrcaQhofthemembe5«ofthe "abondont class** 
[Schcfider et al,, 1989]* and conswit synthe- 
sis occiM. In contest, nio$t gienes and pio- 
vin)ses are presentation number, ofkaoxi]y one 
Id tuo per C^. &fid!3MA tti^^cstion OGCltra 
b^TQ cell divisioii* wtuch is br leas irequem 
than tfae r^tc at wbieb genea are tnnscribei) imo 
new mRNA molecules. In patticol^, the pos- 
^ility of triple bdix-fomnne oligonuelBotides 
listed to ctofis-Uiddng, olkylatlJBg, or elefiivaee 
leagefiu [Povftic BiidDeiv&n, 19S9; Sttobel and 
I>ervan, 15>90; Ptnouauli et bIm 1990} o&zb 
the ptoBpect of loug-tom inactlvadon of tap* 
eet^nes orptOTOOsefi at low thoi^peutlc dafl«s» 
since such agents may. aa to stabilize the in* 
pb heUcal bioding ftod/oT ioac^te the DMA. 

AlOiougb it has been shown in vitro that tri- 
ple helix-fonDtng agents can hlook enzymatic 
access to DNA by lesiriecion eazymes or meth- 
ylasesIl^rao^QiseiaLf l9B9;Md}eretal., 19%9; 
Hanveyetal., 1990; 5trobel and Demn, 1991] 
aod fay a eukeoyoiiG izansctiptioa Eactor [Maher 
etal.y 19S9L there is of^y one example to date 
in wfai6h ft has beco spceulatod that xegulation 
of gene expression under pl^iologic eondi* 
tioas msy be attributable to tnple helix forxnft" 
tion [Cooni^ et al., 1988]. In this case, 
xegulation of c-i?ov exprcsslob a mixed- 
sequence olisonucleotidc was obsoved, and a 
olplex structniB was proposed but not proven, 
although supponed by indzicct evidence Includ- 
ing iht e£fectivanas6 of the oligonucleotide In 
the 100 nMianiEP* Ib^ oUgonudeotide sequence 
was purine rich, so Hoogsteen base paizins 
could not hsve brai involved, and the molec- 
ulm^ basis fiir tbe recognition has not yet been 
established. It does» however* mise the possi* 
blHty that an alternative pattern of mcognidon 
of doutale»stcandedDNA fay purine oligonucle- 
otades could exi in addition to the establiahed 
I^rrimidine oligoiiueleotide Hoo^icen motif. 

At present, however, a major limitation of 
the triple beUx approach is the available code. 



since it is restricced to the recognition of 
homopnrine tracts by pyrinddine oli^nucleo- 
tides. The runs of 15-19 purines that bj^ 
requited fisr a target site occur only rsieiy within 
genes that would be a potentially interesting 
target far regulation by triple holix fiumation, 
and, fiar the yeast experiments described abcwe^ 
the target was intioduced by prior tianstbima- 
tion. A partial wsy aroond this problem is the 
use of BlCBKnPte<'$tnmd multimeric cstossover oli- 
gomideotides that produce so*«aUed switch- 
back triple hcHx formation, which consists 
cssentiaQy of two short (8- to 9-m^) pyiimi- 
dine oligonucleotidea joined at their 3' ends 
by a 3 '-3' linkage. Such oUsonucleotides are 
themfim capable of simultaDeous binding to a 
purine segmem on one strand and a second 
purine segnftent running in the opposite chrec- 
donon cbfi odier scmnd. This was demonstrated 
by Home and Dervan [1990] with the oli^ 
nucleotide iUusttated in Rgvre 3d, This alter- 
nate»stfand puiine binding gteaUy increases the 
potential number of sequences that con be read 
to include those of the type ^'.{parine)^- 
(pyximidineVS' and 5'-(pynmidine)„-(pur- 
rnc}a~3\ where m and n need be no greater 
than 8-^ bp. 

However; it would cleariy be desirable to 
extend the triple helical recognidon code to b 
general sohition in which ell ^bur base pair? of 
Vbtson-Crick double strands could be recog- 
nized at 37°C and pl^ologieal pH. Griffin and 
Dervan [1989] have showD that the code can 
fiamally be extended to dierecognition of T-A 
base pairs by O within the environment of an 
otherwise pyrimidine oligonucleotide but that 
limitations on sequence composidon are lOcely. 
The existence d other third-strand rc^gni- 
ticm interactions leading to C.O*C and A,A-T 
triplets has been explov^ by Letal et al. 
[198919 by binding to homopolymer agarose 
affinity coluzmta. but die utility of these rc>- 
solts to the recognition of mixed sequences 
has not been shown. Possibly mere fitful 
apprt^achcs may be the design of non-nacutal 
analogs to compleie the triplex code or the 
incorponmon of abasic residues diat uiouTd 
allow certain \^^on-Crick bases to remain 
unread. 
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Murray and Croftatt 



Further possibflliies lhat icmam to be c»- 
plcwd a» whether triple hdix fannatjon can 
also Act to crffvar^ transcription ly altcmg the 
local tMurameteiS oTDNA confbrnifltian appro- 
priately and the possibffity of lasittg analogs to 
improve ihe rfBuity or efficacy of binding- 
Hflfeneandcowoitos tievtewedbyHdltoeand 
Tbulxni , 1990] haw ebown that a-anomers of 
oliconu^leptldes can also ftmn mple hcUwi 
Ktiuctiires vwth nonai] dooWe-straniJed DNA. 
in ««di phosphodtestef bBd*OT 
(be opposite orientation to thai of a p^gomer. 
Despite current imec^t, mudi woik is w^n^ 
to demonstrate action of triple hehx to^ 
itmtioii in celta in culture and in vivo and to 
dfsfine the paiameteis required for its action, 
including thciespoas^toDNA repair and rep- 
lication, before it can he seriously considered 

as a Therapeutic tool. 

5. oUgoftucleottdcs selected against pro- 
tein tawt^ A recent appioach IRiordan and 
Martin, 19911 has been the use of in vitto »tl|^ 
dori techniques lo gWMte compounds witti high 
affiniqr forbiolo^tfliBetinoIcciuto to 
ner analofiou$ to thatdescribed by Joyce (this 
volume) for optiamatiiKi of ribozyme function. 
In CBueral terms it involves the use of the poly- 
merase chain reaction ffCR) or other enzymatic 

fcchniques to amplify diose oKeonudeotidcs 
ftom a random pool that demonstrate ammty 
far the terget molceule. The startina voatenal 
is a pool of up to 10" dif&srenl oligonuclco- 
tide species, eac* with a different sequence, 
IhcBo a*e Incubated wHh the taigfet molecule 
or passed timragb an afiGni^ column of the tar- 
act and twund oligonucleotides are separated 
ftomihcunbouad. The bound oUgonucleo^des 
with greatcar affinity fiff die target are then Biuted 
and amplified and then subjected to further 
rounds of binding, clution, and ampIiTicalion 
until the selection procedure resiilta in an 
enriched pool that contains only tho^e oligo- 
nucleotides viih the highest binding, affinity. 
In this oUgOttUcleotides are selected *m 
have, lay chance, the correct three-dimenaional 
structure to bind to *e target molecule under 
the selection conditions. It is then possible to 
test the ability of the selected oligoimclcotidc 



to inhibit the biological activity of Ac target. 
Such olifionucleotides, dubbed **aptainBrs/' 
have been geiwated to small organic molecules 
[Ellinglott and Szostak. 1990J as wOl as to large 
ptoteins, sodi as tramacription tetois [BlackwaU 
andWfeintrBub, l99QiBlactoMdletalM IWOl and 
T4 DNA polymerase [TUeik and Gold, 1990] . 



D. RibdTymes 

An rorfettsion of die antisenBc approach is 
to /r?*fr* catalytic activity on tlie antisonse RN A. 
molecule suiii tiiatcleavaees of thetargtt mRNA 
substrate occurs, icstilting in its inactivation 
witikout affectUie the antisense molecule. This 
is Then fiee to dissociate and attack other sub- 
strate mdleraleSi thus actii^g caialytically. In 
contrast, •'conventional" antiseoseRNAs are 
lequiied in stoichiometric amounts, since th^ 
muse cither remain hybridized to block mRNA 
function or target die duplex for degradatjon, 
in which case they are dcsiroyod along with 
their substrate, Tbe potential attraction of 
catalytic RNA systems for gene regulation or 
antiviral sixategies is thctcfbre diat alower con^ 
ceniration of antisanse RNA molecules may be 
necessary for effective regulation. 

RNA emeymes, or rttoiyw^s. a term first 
used by Kim and Cech [19«7], have been 
described in a number of naturally occurring 
wstems and are reBponsible for cleavage and 
ligation of specific phosphodiester bonds within 
RNA moJeculcs, Hew w braefly review die 
classes, concentralingon the progress that 
has been made on engineering them into 
catalytic antisense BN As, i .e. , cnxymatic deav^ 
age agents whose specificity is provided by 
antisense RNA sequences liiiked to die catalytic 
centre of fl»iiboaymB. FUrdier reviews are listed 
inThblel. 

1 . Group 1 Intronsi The Tfelf a/ymena ribo- 
Mncu The first ribozyme activity to be discov- 
ered was that responsible for the autocalalytic 
removal of the intron from the precursor of 
die 26S ribosomal RNA of flie ciliate Tetra- 
frmeM themtcphlM. In this and other intmns 
(termed grocip /) excision of the intron and lis&- 
tioD of die cxoos to jform die mature RNA occur 
as a result of specific fclding of intron sequences 
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